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2In keeping with the fact that the k-mass is directly
connected with non-locality eects (mainly exchange ef-
fects associated with the Fock potential), it is expected
to strongly depend on the density of the system [8]. In
the case of nuclei along the stability valley m
k
 0:7m,





 m. Calculations using both of the limiting
values ofm
k
were carried out, with rather similar results,
as explained below.
Making use of the associated particle-hole basis and of






vibrations were calculated in the random phase
approximation (RPA). A self-consistent coupling con-
stant k
L
[3], slightly adjusted to reproduce the energy
of quadrupole vibrations, was used. This is possible for
bothm
k
=m = 1 andm
k
=m = 0:8 in keeping with the fact
that k
L
is proportional to the density weighted matrix el-
ement of @U
0
=@r, a value which scales with (m=m
k
) (cf.
Eq.(1)). The range of the associated deformation param-
eters 
L
is consistent with observation [10, 19].
The interweaving of single-particle motion and of col-
lective degrees of freedom arising from the particle-
vibration Hamiltonianand from the bare nucleon-nucleon
interaction v
14
has been treated within the framework
of the NFT making use of Bloch-Horowitz perturbation
theory [16, 20]. The eigenvalues of the dressed single-
particle states were obtained by diagonalizing (energy





ements connect a basis of unperturbed states containing
both bound and continuum solutions of Eq. (1) with en-
ergies up to 350 MeV, with states containing a particle
and a vibration (Fig. (1b)) as well as two particles and a
hole plus a collective mode (Fig. (1c)). The calculation







. Similar results were obtained making use
of the unperturbed single-particle basis calculated solv-




=m=0.8, as the larger
(absolute) values of the energies 
j
are compensated by





=@r. In what follows we shall refer
to the results obtained with m
k
=m=1, results which are
displayed in Table I, in comparison with the experimen-
tal ndings. Theory provides an overall account of the
experimental ndings, also concerning the spectroscopic





The way these quantities were calculated are discussed
below in connection with a similar calculation carried out










The self-energy processes used to describe the dressed
single-particle states of
11
Be which eventually accounted
for the parity inversion experimentally observed, have
been included in the description of the ground state of
12
Be as it can be seen from Fig. 2 which shows the ef-
fective matrix to be diagonalized in order to describe the
ground-state properties of the correlated three body sys-
tem
12
Be. The Hilbert space used to describe
12
Be is











FIG. 1: Schematic representation of the eective matrix used
in the Bloch-Horowitz perturbation theory to calculate the
eigenvalues of
11
Be. An arrowed line pointing upwards (down-






























































FIG. 2: Schematic representation of the eective matrix used
in the Bloch-Horowitz perturbation theory to calculate the
eigenvalues of
12
Be. The dashed horizontal line represent the
bare nucleon-nucleon potential. Pairs of nucleons are coupled
to angular momentum L = 0.
ticles and one phonon (Fig. 2(b)+Fig. 2(d)), and three
particles-one hole and one phonon states (Fig. 2(c)). All
these congurations are coupled to zero angular momen-
tum and display energies up to 500 MeV. The eects of
v
14
and of the particle-vibration coupling in
12
Be are cal-





) matrix built on a basis of two particles cou-
pled to zero angular momentum. The lowest eigenvalue
-3.58 MeV is to be compared with the experimental two
particle separation energy of -3.67 MeV. The main con-
tribution to the nucleon-nucleon interaction arises from
the induced interaction (Fig. 2(d)), that associated with
the bare nucleon-nucleon potential (cf. Fig. 2(a)) being
very small. This result is associated with the fact that, in
12
Be, the single-particle states allowed to the valence neu-
3Theory























































TABLE I: Comparison of experimental binding energy and
spectroscopic factors with those resulting from our calculation
and from an independent particle model.The spectroscopic










and [6] respectively. For
12
Be, we also show the components
of the resulting ground state wave function.






orbits. Consequently the two neutrons are not able, in
this low-angular momentum phase space, to prot from
the pairing contribution of the bare interaction which is
connected with the high components of the associated
multipole expansion.
The squared amplitude of the
12
Be ground state wave-




amplitude predicted for the
12
Be ground state (cf. also
[6]) as compared to that calculated in the case of
11
Li




Li much less conned than in
11
Be, thus




orbitals. Furthermore to the fact that in
11
Li the dipole
mode is much softer than in
12
Be [23]. Using this wave
function and those obtained for the ground state and the
rst excited state of
11
Be, we have calculated the spec-
troscopic factors associated to the knock-out of a single




















In order to do this, used is made of the eigenvectors of
the eective matrix associated with the lowest excited
state of
11
Be and with the ground state of
12
Be. We




(the index p indicating
the p
1=2





(the index ii indicating that the corresponding






































Be) and N (
12





Be respectively. In terms of Feynman
diagrams N (
12

































































= 1, one obtains N (
12
Be)=0.47.
The fact that N is smaller than one, and consequently
that the amplitudes 
ii
are larger than unity, is associated
with the non-hermitian character of the eective Hamil-
tonian used in the calculations. This property is a conse-
quence of the overcompleteness of the basis used in NFT
(containing both single-particle and collective degrees of
freedom) as well as of the presence of Pauli principle vio-
lating components. The calculation of the normalization
factor N (
11
Be) carried out using a Feynman diagram ex-
4pansion similar to that used for
12
Be leads to a value of








































































































By summing up the dierent contributions to T










=0.27 (cf. Table I). The calculation of




Be displayed in Table I was carried out fol-
lowing the same scheme.





Be may be understood in terms
of the self-energy and induced interaction processes as-
sociated with the polarization of the nuclear medium.
The similarity of NFT results with those of large shell
model calculations reported in ref. [6] for
12
Be and in ref.
[24] for
11
Be, indicate that a proper treatment of single-
particle and of collective degrees of freedom and of their
interweaving provide an essentially complete description
of the nuclear structure of these nuclei as was already
found in the case of nuclei lying along the stability val-
ley.
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